The design of shape-tunable hairy vesicles.
Via the use of a mesoscopic simulation technique called dissipative particle dynamics, we design sterically stable biocompatible vehicles through the self-assembly of a binary mixture composed of amphiphilic molecular species, such as PEGylated lipids, and phospholipids. We examine the factors controlling the shape of the hairy vesicle, and report the shape to change with molecular stiffness, and dissimilarity in the hydrocarbon tail groups, along with the relative concentration of the species, and the functional group length. We also draw correspondence with experimental studies on the shape transformations of the hairy vesicles through phase diagrams of the reduced volume, the ratio of the minimum and maximum radii, and the interfacial line tension, as a function of the concentration of the hairy lipids and the hydrocarbon tail molecular chain stiffness. Results from our investigations can be used for the design and prediction of novel hybrid soft materials for applications in the encapsulation and delivery of therapeutic agents.